The complexity of palliative care means that the emotional distress and burden that primary family caregivers suffer under can be particularly high. The objective of this study was to determine the level of burden endured by these primary family caregivers and to identify the variables that predict it in the caregiving relatives of people who require home-based palliative care. A descriptive-correlational cross-sectional study was conducted. Socio-demographic and clinical data were collected from caregivers through a self-administered questionnaire that included questions from the 12-Item Short Form Health Survey (SF-12), Zarit Caregiver Burden Interview (ZBI), Hospital Anxiety and Depression Scale (HADS), Brief Resilient Coping Scale (BRCS), Post Traumatic Growth Inventory (PTGI), and Fatigue Assessment Scale (FAS). A total of 77 caregivers participated; 66.2% were women, and the mean age was 61.5 years. Most (62.3%) were providing care to cancer patients. From among these data, the presence of anxiety as a clinical problem (48.1%), a high average fatigue score (FAS) of 23.0 (SD = 8.5), and the prevalence of intense overload (41.6%) stood out. We found statistically significant correlations between the variables of burden, fatigue, post-traumatic growth, anxiety, and depression, with the latter two being the main predictive variables of burden. In addition, caregiver burden was associated with a worsening of health. Identifying the factors that influence the appearance of overburden will allow the specific needs of careers to be assessed in order to offer them emotional support within the healthcare environment.
Introduction
The population-level increase in age and dependency is generating new challenges linked to these new problems and requirements within socio-economic, cultural, and healthcare environments [1, 2] . The need for long-term care by older adults with multiple pathologies, dementia, or advanced chronic diseases has meant that 'primary family caregiver' (PFC) support has grown in importance. These caregivers who are usually relatives support most of the physical and emotional burdens of care [3, 4] without receiving any financial compensation [3] [4] [5] [6] [7] [8] . The importance of their role not only lies in the fact that they become the main providers of health care, but also because they allow the receivers of care to remain within their social environment; thus, reducing the use of formal resources and delaying or avoiding their admission into care institutions [3] .
However, assuming the role of family caregiver and the tasks associated with care generates changes within the family structure and functioning, and is a notable source of stress for caregivers who may assume significant burdens which can negatively impact their own health. The caregiver's burden has been defined as a multidimensional response to the set of physical, mental, and socioeconomic problems suffered by those providing care to sick people; this disrupts their lives and the consequences can be psychiatric diagnoses, physical disorders, and poor quality of life [9] [10] [11] . Thus, most studies focus on the negative effects that the caregiver burden has on the health of the caregiver with the appearance of anxiety [12] [13] [14] , depression [12] [13] [14] [15] [16] , and worsening health-related quality of life (HRQoL) [12, 17] . In this sense, burden can be understood as a significant predictor of the caregiver's quality of life [18, 19] .
However, other authors suggest that HRQoL can improve even when caregivers report elevated burden, reinforcing the conceptual difference between burden and quality of life [20] [21] [22] . This phenomenon can be explained by the subjective component of burden, which refers to the way in which the caregiver perceives the tasks of care giving, so that they may feel burden but still value the care as an experience that enriches their life [15, 17] . Some research in cancer and dementia patients has indicated that care provision has some positive elements, mainly in terms of family resilience and post-traumatic growth. Family resilience has been linked to a greater capacity to acquire new strengths and greater social resources [23] and has been inversely related to depression, anxiety, and perceived burden [24] . Post-traumatic growth has been linked to a decrease in the feelings of stress, improved family coping, and increased health [25] .
Considering these contradictory results in the relationship between burden and life quality, it is important to deepen our analysis of the HRQoL variables associated with caregiver burden in different contexts and to analyse the effects of burden on the health of those providing care as part of the holistic and comprehensive approach that characterises end-of-life care [11, 14] .
Therefore, the objectives of the present research were: (1) to determine the level of burden of the PFCs of people with advanced diseases that require palliative care provided at home and (2) identify the variables that predict these burden levels among these caregivers. In this regard, we expected to find strong significant associations between caregiver burden, depression, and anxiety, along with lower associations with fatigue, post-traumatic growth, resilience, and health-related quality of life measures.
Materials and Methods

Study Design and Participants
This was a cross-sectional descriptive study carried out with the relative caregivers of patients receiving palliative care at home and followed-up by case management nurses from seven healthcare centres in the provinces of Alicante and six of the provinces in Granada and Cordoba (Spain). The sample was selected based on intentional non-probabilistic sampling, in accordance with the following inclusion criteria: (a) the person was a primary family caregiver of patient(s) aged over 18 years with advanced oncological or non-oncological pathologies, but without cognitive impairment, requiring palliative care; (b) over 18 years old; and (c) was able to understand and express themselves correctly in Spanish. Formal caregivers who received compensation were excluded.
Measures
A data collection questionnaire was prepared that included patient data (age, sex, medical diagnosis, and their subjective perception of the burden that their need for care fulfilled by their main caregiver); the sociodemographic data of the primary caregiver (age, sex, nationality, city of residence, marital status, educational level, employment status, annual family income, and religion and participation in religious rites); care-related information (time the caregiver spent administering care and caregiver overload); caregiver HRQoL; and caregiver psycho-emotional variables (anxiety, depression, resilience, posttraumatic growth, and fatigue) were also collected.
To avoid the order effects of the instruments, three models of the questionnaire, changing the order of which the instruments were presented, were designed. The following measures were used:
•
The 12-Item Short Form Health Survey (SF-12) [26] : Adapted to Spanish by Alonso et al. [27] . This questionnaire assesses HRQoL and is comprised of 12 items of the SF-36 [28] . It is used to define an individuals' positive and negative state of physical and mental health through eight dimensions (physical function, physical role, body pain, mental health, general health, vitality, social function, and emotional role). There are three to six response options (depending on the item) measured on a Likert scale which evaluate the intensity and/or frequency of health status. The score ranges from 0 to 100, where the highest score implies a better HRQoL [29] . The SF-12 is a valid and reliable metric (α > 0.70) and significant correlations have been shown between its different versions [30] [31] [32] [33] .
• The Zarit Caregiver Burden Interview (ZBI) [34] : Created to assess caregiver burden and adapted to Spanish by Martín et al. [35] . This is a multidimensional questionnaire (physical, emotional-psychological, social, and economic) containing 22 items and scored on a five-point Likert scale where 0 = "never" and 5 = "almost always." The score ranges from 22 to 110 points, classified in the following way: "absence of burden" (≤46), "light burden" (47-55), or "intense burden" (≥56). The ZBI is a widely used and validated test for different populations [36] . It has good internal consistency (α = 0.92) [37] , a sensitivity of 98.5%, and a specificity of 93.9% [38] .
• Hospital Anxiety and Depression Scale (HADS) [39] : Designed to assess anxiety and depression and adapted to Spanish by Tejero et al. [40] . The HADS contains two subscales, one for anxiety and the other for depression, each comprised of 7 items (resulting in a total of 14 items). Each item is evaluated on a three-point Likert scale on which the higher the score, the greater the anxiety and depression for both subscales. The overall score is classified as: "normal" (0-7 points), "doubtful" (8-10), or a "clinical problem" (>11) [41] . It has been validated and translated into numerous languages (French, Italian, Chinese, German, and Spanish, etc.) and used in various countries and cultures [42] [43] [44] . The Spanish adaptation has been tested in different populations [45] [46] [47] , has shown good internal consistency both for the anxiety subscale (α = 0.83) and for the depression subscale (α = 0.87) [48] , and has shown sensitivity ranges between 0.74 and 0.84 and specificity ranging between 0.78 and 0.80 [49] .
• Brief Resilience Coping Scale (BRCS) [50] : Designed to assess resilience in multiple populations. The BRCS was validated in Spanish by Limonero et al. [51] and consists of 4 items with a score obtained on a five-point Likert scale where 1 = "does not describe me at all" and 5 = "describes me very well." The total score ranges from 4 to 20, with higher scores denoting greater resilience. A total score equal to or less than 13 indicates low resilience, while scores equal to or greater than 17 indicate high resilience. The BRCS has shown adequate internal consistency (α = 0.78) and a test-retest reliability of 0.71 512].
• Post Traumatic Growth Inventory (PTGI) [52] : This questionnaire assesses the perception of personal benefits among survivors of a traumatic event. The Spanish translation of the PTGI, published by Páez et al. [53] , was used for this present study. It consists of 10 items and uses a Likert-type response scale with 6 categories ranging from 0 = "no change" to 5 = "very high," in a positive sense. The scale showed high internal consistency (α = 0.95) and a reliability of 0.95 using the Guttman coefficient.
• Fatigue Assessment Scale (FAS) [54] : This questionnaire evaluates the physical and mental fatigue perceived by the main caregiver and comprises 10 items measured on a five-point Likert response scale varying from 1 = "never" to 5 = "always." Five elements each reflect the physical and psychological component, respectively. The Spanish translation (FAS-e) of the scale showed adequate reliability (α = 0.80) [55] .
Procedure
The sample selection process was carried out by case management nurses in their respective health centres. After obtaining the contact details of a case, a member of our research team contacted the PFC by telephone to request their consent and to arrange an appointment at their preferred location (their home or at the health centre). On the specified day, a trained investigator went to the agreed location to obtain their signed consent document and to provide them with the questionnaire. The caregiver subsequently filled out the questionnaire by themselves in order to provide them with an environment of intimacy and the freedom to respond to the questions in the most reliable way possible.
This study was part of a larger project jointly developed by the University of Alicante, the Institute of Healthcare, and Biomedical Research of Alicante (ISABIAL), and the University of Granada. 
Data Analysis
A descriptive analysis of the sociodemographic variables and the other main variables (anxiety, depression, fatigue, quality of life, resilience, post-traumatic growth, and burden) was carried out to obtain the means and standard deviations (SDs) for continuous variables and the frequencies and percentages for categorical variables. Because the study sample did not fit a normal curve distribution, contrast and non-parametric analyses were performed. On the one hand, correlations between the main study variables were calculated using Spearman's rho. On the other hand, differences according to the levels of burden were analysed using Kruskal-Wallis tests. Finally, to understand which quality of life-related variables were predictors of burden levels, we performed a backwards multiple linear regression which included the variables that showed statistically significant associations with caregiver burden. Given the number of comparisons, the level of statistical significance for correlations and group-comparison was set at p < 0.007, while for the regression model it was set at p < 0.05. The data were analysed using the Statistical Package for the Social Sciences (version 25.0) for Windows (IBM Corp., Armonk, NY, USA).
Results
Sample Characteristics
A total of 77 caregivers participated; the majority were women (66.2%) and their mean age was 61.5 years (SD = 13.1); 85.7% of the participants were married or living in a partnership and most were retired (35.1%) or were homemakers (27.3%), and had a mid (32.5%) or primary education level (26.45%); 68.8% of the sample indicated that they were Catholic (see Table 1 ). The participating caregivers took care of patients with a mean age of 73 years (SD = 13.2), of whom approximately half were men (51.9%) and who had mostly been diagnosed with cancer (62.3%). 
Description of the Main Variables and Their Associations
As shown in Table 2 , for 48.1% of the sample, anxiety was a clinical problem and the overall average obtained on the HADS anxiety scale was 10 (SD = 4.5). In contrast, only 18.2% of the participants showed indicators of depression as a clinical problem and the overall mean was 6.6 (SD = 4.2). The average score on the FAS scale was 23.0 (SD = 8.5) and almost half of the participants indicated experiencing substantial fatigue (48.1%). The mean scores for the physical and mental components of the HRQoL were similar at 41.2 (SD = 5.9) and 41.5 (SD = 9.7), respectively. The participants' resilience levels were mostly low (48.1%) or in the normal range (32.5%), with an average of 13.9 (SD = 3.1). The average post-traumatic growth score obtained by the participating caregivers was 27.4 (SD = 13.1). Finally, in relation to the main study variable, 63.7% of the sample showed burden, with 22.1% of individuals being mildly burdened and 41.6% of individuals being intensely burdened. The mean ZBI score was 52.2 (SD = 16.1). As shown in Table 3 , the anxiety, depression, fatigue, post-traumatic growth, and caregiver burden showed significant correlations between each other. Associations with burden ranged between 0.36 (p = 0.001) with post-traumatic growth and 0.70 (p < 0.001) with depression. Neither the physical and metal components of HRQoL, nor resilience, showed any significant relationships with the rest of the variables. 
Differences in the Variables Related to Health-Related Quality of Life Depending on the Levels of Burden
Comparisons made according to the degree of burden (no burden, slight burden, or intense burden), showed significant differences between the groups for the anxiety, H(2) = 28.70, p < 0.001; depression, H(2) = 36.40, p < 0.001; post-traumatic growth, H(2) = 10.55, p = 0.005; and fatigue H(2) = 18.81, p < 0.001 variables (see Table 4 ). For the variables of anxiety, depression, and fatigue, post-hoc comparisons showed statistically significant differences (p < 0.007) between the levels of non-burden and the two remaining categories: mild burden and intense burden (see Table 4 ). 
Predictive Model of Caregiver Burden
To calculate the predictive model of caregiver burden, only factors that were significantly associated with the outcome variable in the bivariate analysis (anxiety, depression, fatigue, and post-traumatic growth) were selected and were introduced into the model as predictive variables. The "backward" multiple linear regression model showed that depression and anxiety were the main predictive variables. Post-traumatic growth remained in the model, but had less predictive power and no statistical significance, while fatigue was excluded from the model (see Table 5 ). R 2 in the model was 52.4, predicting half of the variability in the dependent variable of caregiver burden. 
Discussion
The objectives of this study were to determine the level of burden of the PFCs of people with advanced diseases that require palliative care provided at home, and to identify the variables that predict these burden levels among these caregivers.
In the results, we describe the profiles and defining features of primary family caregivers for these types of patients and the prevalence of their emotional problems, relating the latter to HRQoL and other variables that best predict burden in them. First, with respect to the caregiver profiles, the sample used in this present study presented sociodemographic characteristics similar to those described in previous research [3, 8] : they were predominantly women (66%), aged an average of 61 years, who were mostly Catholic, retired, or homemakers, with a basic or medium level of education, living as a couple while administering care. On the other hand, coinciding with the details in other investigations [22] , half of the patients were men, their mean age was 73 years, and the diagnosis of cancer predominated.
Secondly, by analysing the cut-off points and categories available for the variables, the present study identified that high levels of anxiety, depression, and fatigue also appeared along with the phenomenon of burden in the case of palliative care caregivers. Higher rates of anxiety than of depression (reaching values of up to 43% and 40%, respectively) were described in previous studies [8, 18, 22, 56] . Similarly, 48% of caregivers in our cohort also reported anxiety as a clinical problem.
However, there were greater differences with respect to depression in our study, with depression only present in 18% of the sample compared to 39% in the research by Rodrigues-Gomes [5] or 41% in the study carried out by Ullrich et al. [8] . Some research has indicated that there is a relationship between the context of care and the perceived burden. In this sense, a possible explanation is that in our cultural context, in which the family structure is a basic pillar, there is more social support perceived by caregivers, and that helps them not to experience some negative psychological effects, which include depression [11] . Regarding the level of fatigue, our results also coincide with previous studies which found high levels of fatigue in this type of caregiver [12, 57] . In terms of the positive elements of care, our findings regarding resilience coincide with other research in which the lower the resilience became, the higher the level of perceived burden was present [23, 58, 59] . The results we obtained for the PTGI [51] were similar to those reported in studies conducted with PFCs both of palliative [60] and non-palliative patients [23] , coinciding with the finding that post-traumatic growth increases regardless of the burden.
All the elements analysed above coexist, and in turn, form part of the same burden syndrome. The prevalence of burden found in our sample was similar to that reported by other studies, such as González-Guerra [61] conducted with people with palliative needs. However, when compared with studies with populations receiving non-palliative care (mainly the PFCs of patients with dementia), we found a higher prevalence of burden [4, 18, 19, 62, 63] . This finding may be related to the chronic, degenerative, and disabling nature of these diseases, whose evolution until reaching the final disease stages can continue for decades. This means that all the negative effects derived from care (e.g., anxiety and depression [58] ; distress, stress, fatigue, and insomnia [7, 62] ; and social isolation, lack of free time, and a deteriorating economic situation [3, 4] ) are present for a longer time among these PFCs, increasing the risk of worsening different dimensions of their HRQoL. However, our level of burden was higher than that found in a comparative study in caregivers of patients with advanced cancer, dementia, and brain injuries [64] . In addition, a caregiver's age could be influencing the level of perceived burden, since it has been suggested that caregivers of younger spouses are significantly more engaged than caregivers of older spouses [65] .
Third, in line with previous studies [12] [13] [14] 25] , the strong association between levels of burden and anxiety, depression, fatigue, and PTG was evident in our analysis of the associations between the different variables. However, the fact that neither QoL nor resilience had statistically significant relationships with the rest of the variables contradicts other studies which state that resilience is not only related to burden but also predicts lower burden levels [58] or that resilience has positive effects on the patient's quality of life but not on the perception of caregiver burden [34] . Nevertheless, our findings are consistent with Krug et al.'s [66] findings in which there was no association between the decrease in overall patient quality of life and an increase in caregiver burden [66] . In addition, a recent longitudinal study did not find a relationship between patients' quality of life and caregivers' well-being, which was rather influenced by caregiver engagement [67] . The low association between caregiver burden and other patient variables (i.e., physical functioning and pain) might be due to coping strategies of family caregivers which help them to regulate their emotions. Considering this fact, the low association between quality of life and resilience with the burden perceived by the caregiver may also be related to other patient variables, such as physical functioning and pain. These variables together with the different coping strategies of family caregivers can cause caregivers to subjectively not perceive care as a burden.
Finally, our linear regression model explained a large percentage of the burden variance, especially in terms of the role of depression and anxiety. This is in line with previous studies in which psychological distress, characterised by the presence of high levels of anxiety and depression, was shown to be directly related to the existence of caregiver burden. Thus, it seems that both these variables can currently predict the development of burden syndrome in PFCs [8, 68, 69] .
These results have important clinical implications. According to Bekdemir and Ilhan [70] , the caregiver's burden is associated with an increase in the severity of the physical, mental, and social problems that caregivers suffer as a result of performing the task of caring. Knowing the factors that influence the appearance of such burden in PFCs providing palliative care to people in need, will allow their specific needs to be assessed in order to determine the support services that caregivers could be offered by healthcare professionals [14] . This support could translate into an improvement in the competence and self-esteem of caregivers, increased post-traumatic growth, better patient-caregiver relationships, and a reduction in anxiety and depression levels and in perceived burden [15] ; additionally, a general increase in PFCs' quality of life and the quality of care they provide [8, 14] . Based on our findings, more research is needed to deeply study the factors that influence caregiver overload in order to improve the care they receive during this process. It is important to explore the differences in the perceived overload according to the patient's diagnosis, and the influence of coping strategies and their relationship with caregiver's functionality.
This work had a number of limitations. First, given its cross-sectional design, we could not establish any causal relationships between the variables, nor could we know if the levels of anxiety, depression, or fatigue were high before the caregiver began their work. Second, because of our specific study population (caregivers providing care to people at the end of their lives), it was difficult to access the sample, because more elements can delay or prevent participation at this disease stage, including the high demand for care required by patients at home or repeated patient hospital admissions. Finally, the sample size in the present study was relatively small, which may limit the generalizability of the results. It is possible that some relationships between variables were undetected due to this limitation, so future studies with larger samples are needed.
Conclusions
In conclusion, the present study shows the characteristics of a population of caregivers of palliative care patients, and the relationship between burden, anxiety, depression, fatigue, and PTG in this population. Anxiety and depression seem to be the variables that most predict burden levels in caregivers of patients under palliative care.
